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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

2. Claim 4 is rejected under 35 U.S.C. § 1 12, second paragraph, because it is directed to 
both manufacture and a process of using the manufacture. As a result, the scope of the claim 
cannot be determined. See Ex parte Lyell, 17 USPQ2d 1548 (Bd. Pat. App. & Inter. 1990) 
(stating "a single claim which purports to be both a product or machine and a process is 
ambiguous and is properly rejected under 35 U.S.C. 112, second paragraph, for failing to 
particularly point out and distinctly claim the invention"); see, also, IPXL Holdings v. 
Amazon.com, Inc., 430 F.2d 1377, 1384, 77 USPQ2d 1 140, 1 145 (Fed. Cir. 2005) (stating "it is 
unclear whether infringement of [the claim] occurs when one creates a system that allows the 
user to change the predicted transaction information or accept the displayed transaction, or 
whether infringement occurs when the user actually uses the input means to change transaction 
information or uses the input means to accept a displayed transaction. Because [the claim] 
recites both a system and the method for using that system, it does not apprise a person of 
ordinary skill in the art of its scope, and it is invalid under section 1 12, paragraph 2 M ); and see 
M.P.E.P § 2173.05(p)II and the precedents cited therein. 

Specifically, the claim is directed to a manufacture but the following limitations are 
directed to processes of using the manufacture: Claim 4, heat treatment in a hydrogen gas 
atmosphere, an argon gas atmosphere or an atmosphere of a mixture thereof. 

Correction is required. 
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35 U.S.C. § 132(a) prohibits any "amendment [from] introducing] new matter into the 
disclosure of the invention. M Accordingly, new matter should not be introduced by either 
addition or deletion. 

Claim Rejections - 35 USC § 101 
3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claim 4 is rejected under 35 U.S.C. § 101 as being non-statutory because it improperly 
embraces or overlaps two different statutory classes of invention, namely, manufacture and 
process of using the manufacture, which statutory classes are set forth only in the alternative in 
35 U.S.C §101. See Ex parte Lyell, 17 USPQ2d 1548 (Bd. Pat. App. & Inter. 1990); see also 
M.P.E.P. 2173.05(p)II, and the precedents cited therein. 

Specifically, the claim is directed to a manufacture but the following limitations are 
directed to processes of using the manufacture: Claim 4, heat treatment in a hydrogen gas 
atmosphere, an argon gas atmosphere or an atmosphere of a mixture thereof 

Correction is required. 

35 U.S.C. § 132(a) prohibits any "amendment [from] introducing] new matter into the 
disclosure of the invention." Accordingly, new matter should not be introduced by either 
addition or deletion. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C, 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-2, 4, 6 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kendall '492. 

a. Re claim 1, Kendall shows a silicon semiconductor substrate comprising: a { 1 10} 
plane or a plane inclined from a { 1 10} plane as a main surface of the substrate (Col. 4, In. 
57-62); and steps arranged at an atomic level along a <1 10> orientation on the main 

. surface (Col. 6, In. 33-37). 

b. Re claim 2, Kendall shows that the pane inclined form the { 1 1 0} plane is a plane 
inclined form the {110} plane toward a <100> orientation (Col. 4, In. 57-62). 

c. Re claim 4, Kendall shows a silicon semiconductor substrate having a plane 
inclined from the { 1 10} plane toward the <100> orientation as the main surface (Col. 4, 
In. 57-62). 

d. Re claim 6, Kendall shows that an inclination angle of the silicon semiconductor 
substrate having the plane inclined from the {110} plane toward the <100> orientation as 
the main surface is 0 degree or more and less than 8 degrees (Col. 4, In. 57-62). 

e. Re claim 9, Kendall shows a manufacturing method for a silicon semiconductor 
substrate, comprising the steps of: preparing a silicon semiconductor substrate having a 
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plane inclined from a { 1 10} plane toward a <100> orientation as a main surface (Col. 4, 
In. 57-62), and heat treating (Col. 6, In. 21-26) the silicon semiconductor substrate in an 
atmosphere of hydrogen, argon or a mixture thereof (Col. 10, In. 23-25). 



6. Claim 5 is rejected under 35 U.S.C. 102(b) as being anticipated by Sasaki '819. 

a. Re claim 5, Sasaki shows a silicon semiconductor substrate having a plane 
inclined from a {100} plane toward a <100> orientation as a main surface (abstract), the 
substrate being polished (translation: [0028]). 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 3, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kizuki 
c 952 in view of Kendall '492. 

a. Kizuki discloses a GaAs substrate comprising: a {1 10} plane or a plane inclined 
form a {1 10} plane as a min surface of the substrate (col. 2, In. 39-41); and steps 
arranged at an atomic level along a < 1 1 0> orientation on the main surface (col. 2, In. 50). 
Kizuki also discloses that the plane inclined from the { 1 10} plane is a plane inclined 
from the {110} plane toward a <100> orientation (Col. 2, In. 40-41), and that a GaAs thin 
film is formed by means of an epitaxial growth method on the surface of the GaAs 
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substrate having the plane inclined from the {110} plane as the main surface (Col. 7, In. 
37-45). Therefore, Kizuki discloses a face centered cubic substrate with a 1 10 surface 
(i.e. GaAs) upon which epitaxial growth of the same material is performed to form a 
base. Hetro-epitaxial structures are formed on the base, which include quantum wires 
along ridges. Quantum wires are used in various optoelectronic devices. 

b. Kizuki gives an example of a specific embodiment where face centered cubic 
substrate with a 1 10 surface (GaAs) is used, but doesn't expressly say that silicon can be 
used as an alternate material for the substrate. 

c. Kendall discloses a semiconductor device with quantum wires/dots formed on a 
1 10 substrate of materials expressly including GaAs and Si. Kendall therefore discloses 
that similar devices are formed, regardless of which face centered cubic material is used. 

d. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have grown quantum wire devices such as those taught by Kizuki 
on a substrate of Si or GaAs, as taught by Kendall. One would have been motivated to do 
this depending on they type of device desired and the associated band gap requirements. 
For example, it would have been obvious to use a Si substrate to produce a Si/SiGe 
heterojunction for infrared photo detection. 

4. The language, term, or phrase "formed by means of an epitaxial growth method", is 
directed towards the process of making a semiconductor device. It is well settled that "product 
by process" limitations in claims drawn to structure are directed to the product, per se, no matter 
how actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also, In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In xeFessmann, 180 USPQ 324; In re Avery, 186 USPQ 
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161; In re Wethheim, 191 USPQ 90 (209 USPQ 554 does not deal with this issue); In reMarosi 
et al., 218 USPQ 289; and particularly In re Thorpe, 227 USPQ 964, all of which make it clear 
that it is the patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious product 
produced by a new method is not patentable as a product, whether claimed in "product by 
process" claims or otherwise. The above case law further makes clear that applicant has the 
burden of showing that the method language necessarily produces a structural difference. As 
such, the language "formed by means of an epitaxial growth method" only requires a silicon 
single crystal thin film on the silicon semiconductor substrate having the plane inclined from the 
{110} plane as the main surface, which does not distinguish the invention from Kizuki in view of 
Kendall, who teaches the structure as claimed. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sasaki '819 as 
applied to claim 5 above, and further in view of Ebara '336. 

a. Sasaki discloses claim 5, but fails to disclose an orientation flat with a <1 10> 
orientation. 

b. Ebara teaches a silicon wafer with a (100) orientation and an orientation flat with 
a (110) orientation. 

c. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the device of Sasaki have an orientation flat as taught with 
Ebara. One would have been motivated to do so for easy alignment in further processing 
steps. 
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6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sasaki '819 as 
modified by Kendall applied to claim 6 above, and further in view of Ebara £ 336. 

a. Sasaki as modified by Kendall discloses claim 5, but fails to disclose an 
orientation flat with a < 1 1 0> orientation. 

b. Ebara teaches a silicon wafer with a (100) orientation and an orientation flat with 
a (1 10) orientation. 

c. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the device of Sasaki have an orientation flat as taught with 
Ebara. One would have been motivated to do so for easy alignment in further processing 
steps. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-10 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amber V. Aboulfaida whose telephone number is (571)-270- 
1558. The examiner can normally be reached on Monday through Friday 7:30 AM - 5:00 PM 
E.ST.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on 571-272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

A.A. 

September 25, 2007 




